
Memorandum 
From the office of 

Commissioner Bob Burns 
Arizona Corporation Commission 

1200 W. WASHINGTON 
PHOENIX, ARIZONA 

(602) 542-3682 

TO: Docket Control 

DATE: April 30,2014 

FROM: Commissioner Bob Burns 

SUBJECT: Emerging Technologies in Energy, Docket No. E-00000J- 13-0375 

The agenda and presentations from the April 25,2014 Emerging Technologies Response 
Workshop have been docketed. If for some reason you cannot access eDocket, please 
contact my Executive Aide, Jessica Perry, to receive copies of the presentations. 

Original and thirteen (1 3) copies of 
the agenda and presentations filed this 30fh day of 
April, 2014, with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 

I 

, 
I Phoenix, Arizona 85007 



Copies of the memo mailed 
this 30th day of April, 2014, to: 

Service List 



REVISED N 0 T I C E 
SPECIAL OPEN MEETING 

OF THE ARIZONA CORPORATION COMMISSION 

Commission Workshop on Emerging Technologies 
Docket No. E-000005-13-0375 

DATE: Friday, April 25,2014 START TIME: 9:OO a.m. 

Arizona Corporation Commission 
Hearing Room One 

1200 W. Washington Street 
Phoenix, Arizona 85007 

This shall serve as notice of a special open meeting of the Arizona Corporation Commission at  the 
above location for consideration, discussion, and possible vote of the items on the following agenda 
and other matters related thereto. Please be advised that the Commissioners may use this open 
meeting to ask questions about the matters on the agenda; therefore, the parties to the matters to 
be discussed or  their legal representatives are requested, though not required, to attend. The 
Commissioners may move to executive session, which will not be open to the public, for the 
purpose of legal advice pursuant to A.R.S. $8 38-431.03.A.2, 3 andlor 4 on the matters noticed 
herein. The Commissioners may also move to executive session, which will not be open to the 
public, for other purposes specified in A.R.S. §§ 38-431.03, including discussions, consultations or 
considerations of Commission personnel and salary matters, on matters noticed herein. 

The Arizona Corporation Commission does not discriminate on the basis of disability in admission 
to its public meetings. Persons with a disability may request a reasonable accommodation, such as 
a sign language interpreter, as well as request this document in an alternative format, by 
contacting Shaylin A. Bernal, phone number (602) 542-3931, E-mail sabernal@,azcc.gov. Requests 
should be made as early as possible to allow time to arrange the accommodations. 

Jodi Jerich 
Executive Director 

ResDonse Workshop Agenda 

Presentations and discussions concerning the potential impact on emerging technologies on the current 
energy model, including distributed supply and storage and utility-scale storage. 

Morning Session: 9:OO a.m. 

Welcome and Opening Remarks 

Questions and Answers from the March 20,20 14 Workshop 

Tom Harris, Solar Developer and Financial Broker, PV Advanced Concepts 
“Combined Heat and Power (CHP): A Strong Distributed Energy Partner” 

Mike McClure, Account Executive, Energy Systems Groups 
“Waste to Energy (WtE) Technologies: Deriving Renewable Energy From Landfills, Treatment 
Plants and Agricultural Waste” 

mailto:sabernal@,azcc.gov
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Jerry Smith, Owner, P&R Consulting 
“System Adequacy in a Depleted Inertia Future” 

Lunch Break 

Afternoon Session: 1:30 p.m. 

Ted Burhans, Senior Program Manager of Renewables, Tucson Electric Power 
Justin Orkney, Technical Specialist of Renewables, Tucson Electric Power 
William Holmgren, Post-Doctorate of Physics, University of Arizona 
Daniel Cormode, Energy Storage Specialist, SOLON 
Bill Richardson, General Manager, SOLON 
“Battery Storage and Forecasting for Improved Grid Integration” 

Jeff Schlegel, Arizona Representative, Southwest Energy Efficiency Project 
Ellen Zuckerman, Arizona Program Associate, Southwest Energy Effieciency Project 
“Changing Customer Energy Use Patterns: An Arizona Focus” 

Questions and Comments from the Public 

Wrap-up and Closing Remarks 

NOTE: NO VOTES ON ANY MATTER WILL BE TAKEN BY THE COMMISSION AT THIS MEETING. 
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Arizona Corporation Commission 
Technology vs Regulatory Model Workshop 

Foundation for Remarks 

This presentation represents my personal 
views and opinions based upon 46 years of 
experience in the electric utility industry. 
Such experience includes: 

- 29 years as a SRP engineer and manager 
- 8 years as an ACC staff member 
- 8 years as an engineering consultant 

The contents of my remarks should not be 
viewed as representative of the views and 
opinions of my past or active clients. 

ACC Workshop -April 25,2014 2 



Topics Covered 

0 A historical svstem view 

0 Where our policies are leading us 

0 Operational challenges 

0 System risks / concerns 

0 Technology needed 

0 Regulatory Framework Voids 

ACC Workshop -April 25,2014 3 

Western Interconnection 

0 Unique System Characteristics 
- 13 western states, 2 Canadian provinces 

and northern Baja California 
- dispersed large load centers 
- served by large remote joint participation 

- via a sparse network of series 
power plants 

compensated EHV transmission lines 
0 “Largest man made machine”-Jack Davis 

ACC Workshop -April 25, 2014 4 



Our Future Is Changing 

0 Large joint central power plants are being 
replaced by dispersed intermittent renewable 
wind and solar resources 

resource targets and GHG targets are 
looming on the horizon 

0 “How much renewables can we deploy 
without system reliability and operational 
concerns?” - 2001 ACC RPS proceedings 

0 Regulatory policy is driving unit retirements 

0 Regulatory policy has set renewable 

ACC Workshop -April 25, 2014 5 

Nature of Future System 

0 More complex operational paradigm: 
- Intermittent renewable resources 
- Additional layers of protection and control will be 

- Customer’s self-supply not under control of utility 

- Renewable resources are non-firm and non- 

- Exposed to significant weather related outages 
- Outage of large renewable transmission lines and 

required for frequency / voltage control 

0 Increasing system risks: 

dispatchable 

associated resources 
ACC Workshop -Apnl25,2014 6 



ref: 201 4 Westconnect Annual IO-Year Transmission Plan 

ACC Workshop -April 25, 2014 7 

System Adequacy Concerns 

0 Generation operational paradigm changing 
due to non-dispatchable renewables 

0 Increasing renewable integration levels 
yields additional operational complexities and 
d is t u r bance risks 

0 Retirement of coal, nuclear, and once thru 
cooling units reduces inertia needed for: 

- Frequency / voltage control 

- Ability to manage system disturbances 

ACC Workshop -April 25,2014 a 



CAISO Ramp 
ref: CAISO Presentation at CA Energy Summit Dec 2013 

significantly starting in 2014 
ont 

ACC Workshop -April 25, 2014 9 

I CAISO's Future Integration Challenge 1 
January 2020 

3 6 ~ 3 3  9,DX 

8,:m 
34 ,CS 

32,COO 

3C,Om 7,"W 

6 55c 

5,330 

4.933 

3,3m 

2,W 

:,05c 

3 

Figure 6: load, Wind, and Solar Profiles -Base Scenario 

ACC Workshop - A p d  25,2014 



Unit Retirements 
(Major Sources of Inertia) 

Navajo 1 
Four Corners 1,2,3 I 
San Juan 2.3 

Arizona /New Mexico/Nevada 
Location 1 Type I MW 

Coal 750 
Coal 560 
Coal 924 

(Reid Gardner I Coal I 557 1 
Total 2.791 

California 
Location I Type I MW 

SONGS-- 1 Nuclear I 2,000 
Once Thru Coolina IGas-Firedl 8,000 

Total 10,000 
ACC Workshop -April 25, 2014 11 

Depleted Inertia Concerns 

0 Impact of retiring - 20 % of CA and Desert 
Southwest generation fleet is still being 
investigated and studied 

been critical to 
- Managing system disturbances 
- Achieving higher transmission path ratings 

which are often transient stability limited 
- Coastal units provided reliability for local 

transmission constrained zones 

0 Inertia of these large base loaded units has 

ACC Workshop -April 25,2014 12 



Storage Technology 

System Ratings 

ro 

10 

5 1  

g 01 

B 
O D 1  

Om 
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Storage Cost Comparison’ 
‘ Energy Storage Association 

Capital I Energy 

Life lcyc1e4 x Efficiency 

100 

3 
P 
3 
0 
I 

Y 

fi 10 

Possible reductton due 
to lafe r xtentaon bv 

Y 
t i l  Q l  
c . 1  In 
0 
0 Capital I Energy 

Life lcyc1e4 x Efficiency 
V 

0.1 

Carrying charges, O&td and replacement costs are not included 

ACC Workshop -April 25, 2014 14 



Best Available Technology: 
Pumped Storage Hydro (PSH) 

0 Provides significant sources of inertia 
0 PSH units provide storage and firming 

for non-dispatchable renewable 
resources 

0 PSH units are dispatchable and provide 
assorted ancillary services 

@Variable spread PSH units provide fast 
response for voltage and frequency 
regulation in both generate/pump mode 

ACC Workshop -April 25, 2014 15 

Longview Water Use 
vs. Other AZ Plants 

No. of Units 3 - 750 MW 4 - 550 MW 8 - 250 MW 
I I I 

Total Capacity I 2250MW I 2120MW I 2000 MW 

I Water Use / Yr ,274 3,300 A I 
I I 

Western Resource Advocates, 
httD://~.westernresourceadvocates.ora/water/waterenerav.DhD 

constructed, Docket No. L-OOOOOJ-99-0095. 
* Arizona Corporation Commission, CEC application, only 2 units I 
ACC Workshop -April 25, 2014 16 



PSH As Requisite 
Renewable ComrAement 

Regulatory Insights 
_._s__---- -l-l_.l-*-_____%___ ----I n 

0 Net metering disguises impact of t7-1ajor 
weather events and generation ramp up arid 
ramp down needs of balancing aiithority 

receiving end of renewable transmission 
I$ roj ec t s 

- -  t h e  best available technology to replace inertia ot 

- Needed as a requisite complirrient for renewables 

! 

I 0 Firming for renewables needs to ue an 

I 

0 A,djustable speed PSH IS 

I rarge retired units 
1 
i 
i 0 No ACC siting requirements for reriewables 
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